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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement filed July 30, 2003 has been placed in the 
application file and the information referred to therein has been considered as to the 
merits. 

Drawings 

3. The drawings received July 30, 2003 are acceptable for examination purposes. 

Claim Objections 

4. Claims 11-15 are objected to because of the following informalities: the terms 
"Vesh", "Vesl", "Vtmin", "Vtmax", etc. recited in the claims should be placed in 
parentheses. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 8-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 8-10 recite the limitation "said non-vibrating component" and "said 
vibrating component". There is insufficient antecedent basis for this limitation in the 
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claim. Claims 8-10 are dependent upon claims 1 and 6, neither of which recite this 
limitation. It is suggested that the dependency of claims 8-10 be amended to become 
dependent upon claim 7 which would provide sufficient antecedent basis for these 
limitations. 

Statement - 35 USC §112- 6 th Paragraph 

6. The claim limitations appear to meet the 3-prong analysis and is being treated 
under 35 U.S.C. 112, sixth paragraph. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent Application Publication No. 2002/0009623 (St-Pierre). 

St-Pierre discloses a fuel cell and a fuel cell control system comprising: 
measuring the output voltages of the fuel cell stack (Fig. 4) and diagnosing the moisture 
level in the electrolyte membrane relative to the voltage measured (Fig. 3 and 
paragraphs [0075], [0079] and [0080] as applied to claim 1). 

The output voltages are traced in time (Fig. 4 as applied to claim 6). 

8. Claims 1, 2, 4, 6, 7, 9 and 11-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by JP 2002-164065 (JP '065). 
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JP '065 discloses a fuel cell and a fuel cell control system comprising: measuring 
the output voltages of the fuel cell stack and diagnosing the humidity level in the 
electrolyte membrane relative to the voltage measured (Prior art claims as applied to 
claim 1). 

The statistics include average and standard deviation of the voltage (as applied 
to claim 2). 

The moisture level of the electrolyte is monitored as discussed above (as applied 
to claims 4 and 9). 

The output voltages are traced in time (Figs. 4 and 5 as applied to claim 6). 

In calculating the average, standard deviation, maximum and minimum voltages 
for the cells, the results provide both a non-vibrating component represented by the 
average voltage and a vibrating component from the standard deviation and/or the 
maximum and minimum voltages (as applied to claim 7). 

The fuel cell further includes thermometry means for measuring the temperatures 
of the fuel cells. The system monitors both voltage characteristics and temperature 
characteristics, all of which are provided to a processor for storage and diagnosis. The 
means of JP '065 is held to be structurally capable of performing the same functional 
diagnosing steps as recite in claims 11-15. 

While intended use recitations and other types of functional language cannot be 
entirely disregarded. However, in apparatus , article, and composition claims, intended 
use must result in a structural difference between the claimed invention and the prior art 
in order to patentablv distinguish the claimed invention from the prior art. If the prior art 
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structure is capable of performing the intended use, then it meets the claim. In a claim 
drawn to a process of making, the intended use must result in a manipulative difference 
as compared to the prior art. In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 1967); 
In re Otto, 312 F.2d 937, 938, 136 USPQ 458, 459 (CCPA 1963). 

Claims directed to apparatus must be distinguished from the prior art in terms of 
structure rather than function . In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 
(CCPA 1959). See also MPEP § 21 14. 

The manner of operating the device does not differentiate an apparatus claim 
from the prior art. A claim containing a "recitation with respect to the manner in which a 
claimed apparatus is intended to be employed does not differentiate the claimed 
apparatus from a prior art apparatus" if the prior art apparatus teaches all the structural 
limitations of the claim . Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) 

9. Claims 1, 2, 5 , 6, 7 and 10 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent Application Publication No. 2002/0091475 (Hashimoto). 

Hashimoto discloses a fuel cell and a fuel cell control system comprising: 
measuring the output voltages of the fuel cell stack (Fig. 1 ) and diagnosing the fuel cell 
operational parameters relative to the voltage measured (paragraph [0084 as applied to 
claim 1). 

The statistics include average and standard deviation of the voltage (paragraph 
[0084] as applied to claim 2). 

The diagnosis means of Hashimoto is a voltage ECU which measures and 
calculates the average voltage, standard deviation voltages, and max and min voltages 
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for the cells and sends the results to the main ECU (paragraph [0084]). The voltage 
ECU then sends the results to the cooperative ECU 121 which diagnoses the results 
and adjusts the reactive gas supply (as applied to claim 5). 

The output voltages are traced in time (as applied to claim 6). 

In calculating the average, standard deviation, maximum and minimum voltages 
for the cells, the results provide both a non-vibrating component represented by the 
average voltage and a vibrating component from the standard deviation and/or the 
maximum and minimum voltages (paragraph [0084] as applied to claim 7). 

As discussed above, the system measures the output voltage of the cells and 
when the voltage is an abnormal voltage, adjusts the hydrogen gas supply to the fuel 
electrode (as applied to claim 10). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

10. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hashimoto in view of JP 2002-164069 (JP '069). 

The teachings of Hashimoto have been discussed above and are incorporated 

herein. 

The difference between claim 3 and Hashimoto that Hashimoto does not teach of 
diagnosing that the hydrogen or fuel electrode is blocked by water due to the presence 
of a voltage measured outside of the prescribed range. 

JP '065 discloses a method of monitoring the voltage and diagnosing the state of 
humidification in the fuel cells in response to abnormalities in the voltage (abstract and 
claims). 

The motivation for using the diagnosing process of is that it would have 
improved the gas permeance of the fuel electrode and improved the voltage output of 
the fuel cell. 
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Therefore it would have been obvious to one of.ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Hashimoto by further 
providing diagnosing that the hydrogen or fuel electrode is blocked by water due to the 
presence of a voltage measured outside of the prescribed range since it would have 
provided a corrective measure to improve the gas permeability of the fuel electrode and 
thus improved the voltage output of the fuel cell. 

1 1 . Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hashimoto in view of JP 2002-164069 (JP '069). 

The teachings of Hashimoto have been discussed above and are incorporated 

herein. 

The difference between claim 4 and Hashimoto is that Hashimoto does not 
teach of diagnosing if the electrolyte has dried if the voltage measured is not within a 
prescribed range. 

According to JP ;069 a control device 1 1 for controlling the fuel cell system 
estimates the wet condition of the electrolyte film on the basis of, for example, a 
voltage- current characteristic during operation of a fuel cell; if the wet condition is 
estimated to be insufficient, cooling water temperature is lowered to lower the operating 
temperature of the fuel cell so as to raise relative humidity inside a stack and thus 
accelerate the wetting of the electrolyte film. 

The motivation for diagnosing if the electrolyte has dried if the voltage is not 
within a prescribed range is that it would have provided improved water management of 
the fuel cell electrolyte and improved the voltage produced by the fuel cell stack. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Hashimoto by configuring 
the ECU and fuel cell system to monitor the voltage characteristic and diagnose the wed 
condition of the electrolyte film to prevent drying of the electrolyte film and maintain the 
film at the desired level of humidification to provide improved cell performance. 
12. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hashimoto in view of JP '069. 

The teachings of Hashimoto have been discussed above and are incorporated 

herein. 

The difference between claim 8 and Hashimoto that Hashimoto does not teach of 
diagnosing that water supply is excessive when the non-vibrating component of the 
voltage statistics decreases. 

A decrease in the non-vibrating component is directly indicative of a decrease in 
the average voltage of the stack. 

JP '069 discloses a method of monitoring the voltage and diagnosing the state of 
humidification in the fuel cells in response to abnormalities in the voltage (abstract and 
claims). 

The motivation for using the diagnosing process of is that it would have 
improved the gas permeance of the fuel electrode and improved the voltage output of 
the fuel cell. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Hashimoto by further 
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providing diagnosing that the hydrogen or fuel electrode is blocked by water due to the 
presence of a voltage measured outside of the prescribed range since it would have 
provided a corrective measure to improve the gas permeability of the fuel electrode and 
thus improved the voltage output of the fuel cell. 

13. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hashimoto in view of JP '069. 

The teachings of Hashimoto have been discussed above and are incorporated 

herein. 

The difference between claim 9 and Hashimoto that Hashimoto does not teach of 
diagnosing that electrolyte film becomes dried when the non-vibrating component of the 
voltage statistics decreases. 

A decrease in the non-vibrating component is directly indicative of a decrease in 
the average voltage of the stack. 

JP '069 discloses a method of monitoring the voltage and diagnosing the state of 
humidification in the fuel cells in response to abnormalities in the voltage (abstract and 
claims). 

The motivation for using the diagnosing process of is that it would have 
improved the gas permeance of the fuel electrode and improved the voltage output of 
the fuel cell. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Hashimoto by further 
providing diagnosing that the hydrogen or fuel electrode is blocked by water due to the 
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presence of a voltage measured outside of the prescribed range since it would have 
provided a corrective measure to improve the gas permeability of the fuel electrode and 
thus improved the voltage output of the fuel cell. 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hashimoto in view of ""JP '069. 

The teachings of Hashimoto have been discussed above and are incorporated 

herein. 

The difference between claim 10 and Hashimoto that Hashimoto does not teach 
of diagnosing that the hydrogen supply is insufficient when the non-vibrating component 
of the voltage statistics decreases. 

A decrease in the non-vibrating component is directly indicative of a decrease in 
the average voltage of the stack. 

According to JP '069 a control device 1 1 for controlling the fuel cell system 
estimates the wet condition of the electrolyte film on the basis of, for example, a 
voltage- current characteristic during operation of a fuel cell; if the wet condition is 
estimated to be insufficient, cooling water temperature is lowered to lower the operating 
temperature of the fuel cell so as to raise relative humidity inside a stack and thus 
accelerate the wetting of the electrolyte film. 

The motivation for diagnosing if the electrolyte has dried if the voltage is not 
within a prescribed range is that it would have provided improved water management of 
the fuel cell electrolyte and improved the voltage produced by the fuel cell stack. 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of Hashimoto by configuring 
the ECU and fuel cell system to monitor the voltage characteristic and diagnose the wed 
condition of the electrolyte film to prevent drying of the electrolyte film and maintain the 
film at the desired level of humidification, maintained the voltage within the prescribed 
range and provided improved cell performance. 

Conclusion 

1 5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. USPAT No. 4,756,718 (Ueno) discloses monitoring the voltage of 
a cell stack and diagnosing cell conditions based on the voltage. USPAT No. 6,815,107 
(Inai) discloses monitoring the voltage of a cell stack and diagnosing cell conditions 
based on the voltage. Yoshiba, et al. "Numerical analysis of molten carbonate fuel cell 
stack performance: diagnosis of internal conditions using voltage profiles" discloses 
monitoring the voltage of the stack and diagnosing the internal resistance of and gas 
supply to the stack based on the measured voltages. Bender, et al. "Further 
refinements in the segmented cell approach to diagnosing performance in polymer 
electrolyte fuel cells" discloses monitoring the power output of the stack and diagnosing 
the degree of humidification in the stack based on the measured voltages. 

1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregg Cantelmo whose telephone number is (571 ) 272- 
1283. The examiner can normally be reached on Monday to Thursday from 9 a.m. to 6 
p.m. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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supervisor, Pat Ryan, can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
FAXES received after 4 p.m. will not be processed until the following business day. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Gregg Cantelmo 
Primary Examiner 
Art Unit 1745 




